A sensory evaluation study was performed at UC Davis to determine if taste differences could be detected among several English walnut (Juglans regia) cultivars.
OBJECTIVES
It has been stated by many people familiar with walnuts that certain cultivars are "better" in terms of flavor and/or texture than others.
However, few people agree upon which cultivar is sweetest, least astringent, most flavorful, etc. Furthermore, there has been some concern among consumers that flavor characteristics are ignored in breeding of many horticultural crops. In the walnut breeding program at the University of California, nut flavor has not been used as a criteria for evaluating cultivars.
The results obtained from this study may show whether or not it would be desirable to perform sensory tests when evaluating new cultivars.
No previous sensory evaluation of walnuts on the basis of varietal differences has been reported.
The objectives in this experiment were therefore, 1) to determine if differences between selected popular walnut cultivars can be detected by members of a taste panel, and 2) to have the panel members evaluate each of these cultivars on the basis of certain descriptors if differences were detected in the first step.
It is possible that the results of this sensory evaluation may be correlated with physical and/or chemical characteristics such as oil or sugar content.
If any such correlation can be found, chemical or physical tests may give an indication as to the sensory qualities of the cultivar in question (Heintz and Kader, 1983) .
---PROCEDURE

Preparation of nuts.
Nuts from all Juglans regia cultivars used in the experiment were harvested in September and October, 1988 at approximately 80% husk split from healthy commercial orchards in the Gridley/Live Oak area of California. The nuts were immediately dried and stored at room temperature for approximately 1-2 weeks, after which they were transferred to UC Davis and stored in plastic bags at OOC. Moisture content was calculated by drying 100g of kernels at 70°C in a vacuum oven for 36 hours and then reweighing.
Kernel moisture content was found to be variable among cultivars and for most cultivars exceeded the optimum range of 3.2-3.8% (R.E. Gunnerson, personal communication).
The whole nuts were therefore redried at 43°C for 3-6 hours, cooled at room temperature and then refrigerated in plastic bags for several days to equalize nut moisture content.
The nuts were then retested and the moisture content was determined to be acceptable (Table 1) .
J. hindsii nuts, used in the training session, were dried and stored in the same manner, but were not tested for moisture content.
Nuts of each cultivar were cracked the day before they were to be tested and the kernels were broken into pieces approximately one-sixth the size of a kernel half. The kernels were then stored overnight in a plastic bag at 2°C.
Sensory evaluation.
Twenty-one people associated with the Pomology Department at UC Davis, who were selected on the basis of motivation and availability, participated as judges.
The panelists were advised to chew several kernel pieces and to expectorate and rinse with water between each sample.
However, due to individual preferences and the small number of nuts being sampled, they were given the choice to swallow or expectorate the nuts and to rinse two times after each sample or only after each trio.
In either case, they were told to use the same technique for the entire experiment.
All evaluations were conducted in a conference room in Wickson Hall (approx. 22°C) using a six-persor. booth setup on a table; each booth was illuminated with a 25W red light.
In the initial difference testing, 'Hartley' was compareQ to Each day, one cu1tivar was tested against 'Hartley' (identified as "control") with four replications.
One bowl of 'Hartley' kernels was placed on each panel member's tray along with four pairs of portion cups (coded with random 3-digit numbers) which contained approximately 6-8g of kernels.
In each pair, 'Hartley' kernels and the other test cu1tivar were presented in a random order.
Panel members were asked to indicate which sample in each pair was identical to the "control" sample.
The first day of testing was used as a practice session, in which black walnuts (J. hindsii) were tested against 'Hartley'.
Formal testing began on day two of the experiment and continued through day eight.
The last day of this period was used for makeups.
Pair tests were conducted during the third week to compare cu1-tiv.ars on the basis of firmness, astringency, sweetness and overall walnut flavor.
All testing was performed under the same conditions as those used for difference testing.
Eleven of the panelists were selected, on the basis of scores in the difference testing and availability, to participate in this period of testing. Training consisted of one day in which panel members were presented with mildly sweet (5g/1 sucrose) and astringent (50 mg/1 aluminum sulfate) solutions; then in separate paired tests all judges correctly identified the sweeter and more astringent solutions.
Judges were also asked to sample walnut pellicle material to taste astringency.
No training was performed for firmness and walnut flavor.
'Hartley' was then compared to 'Chandler', 'Chico', 'Howard' and 'Sun1and' in paired comparisons in duplicate (eight pairs).
Judges were asked to identify the firmer and more astringent sample in each pair one day, and the sample which was sweeter and had greater overall walnut flavor the second day. The four cu1tivars were also compared to each other on the basis of firmness and sweetness in duplicate, with one replication performed per day (six pairs) .
Data analysis.
Results were interpreted from a table constructed from binomial probability where p=0.5, one-tailed (Roessler et a1.,1978) .
RESULTS AND CONCLUSIONS
The results of the difference tests are summarized in Table 2 . In the training session, J. hindsii was highly significantly different from 'Hartley' (P<0.001) .
Of the seven J. regia cu1-tivars tested against 'Hartley', only 'Chandler', 'Chico', 'Howard' and 'Sun1and' differed significantly (P<O.OOl).
Pair testing was performed to determine how these four cu1tivars differed from 'Hartley' and from each other. As summarized in Tab1~3, no differences in astringency or overall walnut flavor were detected between 'Hartley' and the four other cu1tivars. Differences in sweetness and firmness were found, however. 'Chandler' was sweeter than 'Hartley' (P<0.05), while 'Hartley' was sweeter than 'Howard' (P<0.05).
All four of the cultivars tested were firmer than 'Hartley'.
Pair tests comparing the four cultivars for sweetness and firmness are summarized in Tables 4  and 5, respectively. The only significant difference in sweetness found was that 'Chandler' was significantly sweeter than 'Howard' (P<O.OOl).
Although 'Chico' nuts were slightly higher in moisture content, they were nonetheless firmer than the other three cultivars which did not differ among themselves.
In this study, the cultivar 'Hartley' was shown to be significantly different in sensory properties from 'Chandler', 'Chico', 'Howard' and 'Sunland', while not differing from 'Vina', 'Scharsch Franquette' and 'Mayette'.
In pair tests, all four cultivars were found to be firmer than 'Hartley', while two differed in sweetness.
None of the four cultivars differed from 'Hartley' in astringency nor in walnut flavor.
The results of this study dispute informal claims that 'Hartley' is less flavorful than other cultivars, especially the French-types, 'Mayette' and 'Scharsch Franquette', which were shown to not differ from 'Hartley' . The majority of walnuts are used as ingredient items (e.g., in baked goods), in which case the difference in hardness or sweetness of these cultivars may not be an important parameter.
In walnuts sold for consumption directly, however, consumer preference for harder or sweeter nuts would have to be assessed before either parameter should be used as a criterion for influencing cultivar selection.
Although intensity of walnut flavor did not differ for these cultivars, in new cultivars it may be an important parameter to assess.
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